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A system and a method for vehicle length determination

The invention relates to a method and a system for wvehicle

length determination of a vehicle such as a car or a truck.

Vehicles are equipped more and more with driver assistance
systems supporting a driver of the vehicle in performing
driving maneuvers when driving the vehicle. Many driving ma-
neuvers are performed with respect to other traffic partici-
pants, in particular other vehicles driving on the same or a
different lane of a street taken by the respective wvehicle.
For performing these driving maneuvers, the size and dimen-
sions of other vehicles within the vicinity are relevant. For
example, when overtaking another vehicle driving on the same
road, the length of the vehicle in front is relevant for a
successful driving maneuver. If the length of the vehicle is
relatively high as is in the case of a long truck, the over-
taking vehicle must be accelerated more than in a traffic

scenario where the vehicle in front is relatively short.

Accordingly, it is an object of the present invention to pro-
vide a method and a system for determining the length of an-

other vehicle in a traffic scenario.

This object is achieved according to a first aspect of the
present invention by a vehicle length determination system

comprising the features of claim 1.

The invention provides according to a first aspect a vehicle
length determination system of a vehicle configured to deter-
mine a length of another vehicle in the vehicle’s vicinity,

said vehicle length determination system comprising:
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a detection unit adapted to detect a first distance between
the vehicle and a front or rear side of the other wvehicle,
and adapted to detect a second distance between the vehicle
and a vehicle component mounted to a chassis of the other ve-
hicle, and

a control unit adapted to calculate the length of the other
vehicle depending on the determined first and second dis-

tance.

In a possible embodiment of the vehicle length determination
system according to the first aspect of the present inven-
tion, the detection unit is adapted to detect at a second
distance the distance between the vehicle and a side mirroxr

component of the other vehicle.

In a further possible embodiment of the vehicle length deter-
mination system according to the first aspect of the present
invention, the control unit is adapted to calculate the
length of the other vehicle by subtracting the detected first
distance from the detected second distance and adding a

standard value.

In a still further possible embodiment of the vehicle length
determination system according to the first aspect of the
present invention, the detection unit comprises a radar unit

and/or a LIDAR unit and/or a camera unit.

In a further possible embodiment of the vehicle length deter-
mination system according to the first aspect of the present
invention, the control unit is configured to generate control
signals for controlling a driving maneuver of the vehicle in

response to the calculated length of the other vehicle.
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In a further possible embodiment of the vehicle length deter-
mination system according to the first aspect of the present
invention, the standard value is a configurable standard val-
ue stored in a memory of the vehicle length determination

system.

In a further possible embodiment of the vehicle length deter-
mination system according to the first aspect of the present
invention, the control unit is configured to determine a rel-
ative velocity between the vehicle and the other vehicle de-
pending on monitored first and/or second distances detected

by said detection unit.

In a further possible embodiment of the vehicle length deter-
mination system according to the first aspect of the present

invention, the control unit is configured to generate control
signals for controlling a driving maneuver of said vehicle in
response to the calculated length of the other vehicle and in

response to the determined relative velocity.

In a still further possible embodiment of the vehicle length
determination system according to the first aspect of the
present invention, the control unit is adapted to determine
whether the other vehicle is on the same or on a different
lane depending on sensor signals provided by said at least

one detection unit.

In a further possible embodiment of the vehicle length deter-
mination system according to the first aspect of the present

invention, the control unit is configured to generate control
signals for controlling a driving maneuver of said vehicle in
response to the calculated length of the other vehicle and in

regponse to the determined lane of the other wvehicle.
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The invention further provides according to a second aspect a
method for determining a length of another vehicle comprising

the features of claim 11.

The invention provides according to the second aspect a meth-
od for determining a length of another wvehicle by a vehicle
length determination system of a vehicle, said method com-
prising the steps of:

determining a first distance between the vehicle and a front
or rear side of the other wvehicle,

detecting a second distance between the vehicle and a vehicle
component mounted to a chassis of the other vehicle, and
calculating the length of the other vehicle depending on the

determined first and second distances.

In a possible embodiment of the method according to the se-
cond aspect of the present invention the length of the other
vehicle is calculated by subtracting the detected first dis-
tance from the detected second distance and by adding a

standard value to the calculated difference.

In a further possible embodiment of the method according to
the second aspect of the present invention, control signals
for controlling a driving maneuver of the vehicle are gener-
ated in response to the calculated length of the other vehi-

cle.

In a further possible embodiment of the method according to
the second aspect of the present invention, the determination

of the distances is performed continuously.
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In a still further possible embodiment of the method accord-
ing to the second aspect of the present invention, the deter-

mination of the distances is triggered by a detected event.

The invention further provides according to a third aspect a

driver assistance system comprising the features of claim 15.

The invention provides according to the third aspect a driver
assistance system comprising a vehicle length determination
system according to the first aspect of the present inven-

tion.

In the following, possible embodiments of the different as-
pects of the present invention are described in more detail

with reference to the enclosed figures.

Figure 1 shows a block diagram of a possible embodiment
of a vehicle length determination system ac-
cording to the first aspect of the present in-

vention;

Figure 2 shows a schematic diagram of a vehicle compris-
ing a driver assistance system using a vehicle
length determination system according to the

first aspect of the present invention;

Figure 3 shows a schematic diagram for illustrating an
exemplary traffic scenario for explaining the
operation of a vehicle length determination

system according to the present invention;
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Figures 4, 5 show schematic diagrams for illustrating the
functionality of a vehicle length determination

system according to the present invention;

Figure 6 shows a flowchart of a possible exemplary em-
bodiment of a vehicle length determination
method according to an aspect of the present

invention.

As can be seen in Figure 1 the vehicle length determination
system 1 of a vehicle VEH according to the first aspect of
the present invention comprises in the illustrated embodiment
a detection unit 2 and a control unit 3. The vehicle length
determination system 1 of the vehicle VEH as shown in Figure
1 is configured to determine a length L of ancther vehicle
VEH' in the vehicle’s vicinity. The detection unit 2 is
adapted to detect a first distance dl between the vehicle and
a front or rear side of the other vehicle VEH'. The detection
unit 2 is further adapted to detect a second distance d2 be-
tween the respective vehicle VEH and a vehicle component
mounted to a chassis of the other vehicle VEH'. The vehicle
component mounted to the chassis of the other vehicle VEH

can be for instance a side mirror component SMC of the other

vehicle VEH'.

The vehicle length determination system 1 further comprises a
control unit 3 connected to the detection unit 2. The control
unit 1 can in a possible embodiment be integrated in the de-
tection unit 2. The control unit 3 receives the detected
first distance dl and the detected second distance d2 from
the detection unit 2. The control unit 3 is adapted to calcu-
late the length L of the other vehicle VEH depending on the

determined first and second distance dl, d2. The control unit
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3 comprises in a possible embodiment a processing unit for
processing the received data. In a possible embodiment, the
control unit 3 comprises a processing unit adapted to calcu-
late the length L of the other wvehicle by subtracting the de-
tected first distance dl from the detected second distance d2
and adding a configurable standard value SV. This standard
value SV can be for example 1.5 meters reflecting the typical
distance between a side mirror SMC component mounted to the
chassis of a vehicle to a front end of the respective vehi-
cle. In a possible embodiment, the standard value SV is a
configurable value which can be adijusted by means of a con-
figuration interface. In a possible embodiment, the config-
ured standard value SV is stored in an internal memory of the
vehicle length determination system 1. The detection unit 2
of the vehicle length determination system 1 as illustrated
in Figure 1 can be formed by one or several subsystems in-
cluding a radar system, a LIDAR system and/or a camera system
providing information about position and distances of other
vehicles in the vicinity or surroundings of the respective
vehicle VEH. The Lidar system measures a distance by illumi-
nating a target with a laser and analyzing the reflected
light. In a possible embodiment, the control unit 3 is
adapted to generate control signals CRTL for controlling a
driving maneuver of the vehicle VEH in response to the calcu-
lated length L of the other vehicle. In a possible embodi-
ment, the driving maneuver of the vehicle is performed de-
pending on the calculated length L of the other vehicle VEH
and depending on the own size, i.e. width and length of the

respective vehicle VEH.

In a further possible embodiment, the control unit 3 of the
vehicle length determination system 1 is further configured

to determine a relative velocity Vi between the vehicle VEH
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and the other vehicle VEH' depending on monitored first
and/or second distances dl, d2 detected by the detection unit
2. In a possible embodiment, the distances are monitored con-
tinuously by the detection unit 2. Further, a speed sensor of
the vehicle VEH can provide the control unit 3 with the cur-
rent velocity V of the respective vehicle VEH. For instance,
if the vehicle VEH is standing comprising a velocity of zero
(V=0) and the first and second distances dl, d2 to the other
vehicle VEH' are increasing, 1t can be determined by the con-
trol unit 3 that the other vehicle VEH' is departing from the
vehicle VEH. Contrary, 1f the vehicle VEH is standing and
comprises a velocity of zero (V=0) and the detected first and
second distances dl, d2 are continuously reduced, it can be
inferred that the other vehicle VEH' 1is approaching the vehi-
cle VEH. In a further possible embodiment, the control unit 3
is further adapted to determine, whether the other vehicle
VEH' is on the same or on a different lane of the road de-
pending on sensor signals provided by the at least one detec-
tion unit 2. In a possible embodiment, the control unit 3 is
configured to generate control signals CRTL for controlling a
driving maneuver of the vehicle VEH in response to the calcu-
lated length L of the other vehicle VEH and/or in response

to the determined current lane of the other vehicle VEH

and/or the predetermined length of the vehicle VEH itself.

Figure 2 shows a possible exemplary embodiment of a vehicle
VEH having a driver assistance system DAS comprising a vehi-
cle length determination system 1 according to the first as-
pect of the present invention. The vehicle VEH moves on a
road with a current velocity V as illustrated in Figure 2.
The detection unit 2 has a radar unit and/or a LIDAR unit
and/or a camera unit which is provided on the front side of

the vehicle VEH and adapted to detect a first distance dl be-
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tween the vehicle VEH and a front or rear side of another ve-
hicle VEH' in the vehicle’s vicinity. The detection unit 2 is
further adapted to detect a second distance d2 between the
vehicle VEH and a vehicle component mounted to the chassis of
the other vehicle VEH'. This component can be in a possible
embodiment a side mirror component SMC of the other wvehicle
VEH'. The control unit 3 of the vehicle length determination
system 1 calculates the length L of the other vehicle VEH
depending on the determined first and second distances dl, d2
received from the detection unit 2. In a possible embodiment,
the control unit 3 comprises a processing unit which calcu-
lates the length L of the other vehicle VEH' in real time by
subtracting the detected first distance dl from the detected
second distance d2 and adding a standard value SV to the cal-
culated difference. The processing unit of the control unit 3
as shown in Figure 2 reads in a possible embodiment a stand-
ard value SV from a data memory 4 of the vehicle length de-
termination system 1. In a possible embodiment, the standard
value SV is a configurable value configured by means of a
configuration interface of the driver assistance system DAS.
In a possible exemplary implementation, the standard value SV
can be for instance configured to be 1.5 meters. The control
unit 3 generates control signals CRTL for controlling a driv-
ing maneuver of the respective vehicle VEH in response to the
calculated length L of the other vehicle VEH'. In a possible
embodiment, the control unit 3 can supply control signals
CRTL to one or several actuators 5 or other subsystems of the
respective vehicle VEH. For example, depending on the length
I of the other vehicle VEH', an engine control unit 5 of the
vehicle VEH can be controlled to adjust the acceleration of
the vehicle VEH during an overtaking maneuver to the deter-
mined length L of the other vehicle VEH which is to be over-

taken by the vehicle VEH. If the other vehicle VEH' is moving
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in front of the vehicle VEH and has a high length L, the en-
gine of the vehicle VEH must accelerate the vehicle VEH more
than in a traffic scenario where a short vehicle has to be
overtaken. This is explained in more detail with reference to
the traffic scenario illustrated in Figure 3. As can be seen
in Figure 3, a vehicle VEH comprising the driver assistance
system DAS as shown in Figure 2 is following another vehicle
VEH' on the same lane of a road. The vehicle VEH comprises a
vehicle length determination system 1 according to the first
aspect of the present invention including a detection unit 2
and a control unit 3. The detection unit 2 of the vehicle VEH
is adapted to detect a first distance dl between the wvehicle
VEH and a rear side of the vehicle VEH in front. Further,

the detection unit 2 of the vehicle VEH is adapted to detect
a second distance d2 between the vehicle VEH and a vehicle
component mounted to the chassis of the other vehicle VEH'.

In the illustrated example, the vehicle component of the oth-
er vehicle VEH' is a side mirror component SMC as shown in
Figure 3. The detection unit 2 of the vehicle length determi-
nation system 1 implemented within the vehicle VEH determines
the distances dl, d2 continuously or in response to a detect-
ed event or input. For example, if the driver of the follow-
ing vehicle VEH intends to overtake the vehicle VEH in front
of his vehicle VEH, he may set a left turn signal or blinker
of the vehicle VEH to indicate his intention to overtake the
vehicle VEH'. By setting the turn light, the control unit 3
of the vehicle length determination system 1 can be triggered
to calculate automatically the length L of the other wvehicle
VEH' depending on the determined first and second distances
dl, d2. In a possible implementation, the calculated length L
of the vehicle VEH' can be output to the driver of the fol-
lowing vehicle VEH through a user interface. In a possible

implementation, the length L of the other vehicle VEH can be
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visualized to the driver of the following vehicle VEH by the
driver assistance system DAS. In a possible embodiment, the
first distance dl between the vehicle and the front or rear
side of the other vehicle VEH' is monitored continuously. The
monitoring of the first distance dl can be performed periodi-
cally by the detection unit 2 of the vehicle VEH. When the
monitored distance dl falls below a predetermined threshold
value, this event can trigger in a possible embodiment an au-
tomatic determination of the second distance d2 by the same
or another detection unit 2 of the vehicle length determina-
tion system 1 and/or the calculation of the length L of the
approached close vehicle VEH' depending on the determined

first and second distances dl, d2.

Figures 4, 5 illustrate the operation of a detection unit 2
as employed by the vehicle length determination system 1 ac-
cording to the first aspect of the present invention. Figure
4 shows schematically a side mirror component SMC of another
vehicle VEH' detected by a detection unit 2 of the vehicle
length determination system 1. Signals emitted by the detec-
tion unit 2 are reflected by the side mirror component SMC
back to the detection unit 2 for detecting the distance d2
between the side mirror component SMC and the detection unit

2 of the vehicle VEH.

Figure 5 illustrates different angles o of reflection between
the side mirror component SMC and the detection unit 2 of the
vehicle length determination system 1 according to the first
aspect of the present invention. As can be seen from Figure
5, the second distance d2 between the side mirror component
SMC of the vehicle VEH' and the detection unit 2 of the vehi-
cle length determination system 1 within the vehicle VEH can

be determined by different angles. Accordingly, it is possi-
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ble to detect the second distance d2 even when the other ve-
hicle VEH' is not positioned exactly in front of the follow-
ing vehicle VEH. In a possible embodiment, the detection unit
2 can also detect the relative position of the other vehicle
VEH' depending on the reflection angles o as illustrated in
Figure 5. In a further possible embodiment, the control unit
3 is adapted to determine, whether the other vehicle VEH' 1is
on the same or on a different road lane depending on the sen-
sor signals provided by the at least one detection unit 2. In
a possible embodiment, the control unit 3 can evaluate the
reflection angles o to determine, whether the other vehicle
VEH' is driving on the same or another lane of the road. In a
possible embodiment, a detection unit 2 of the vehicle VEH
can also determine traffic markers M such as lane strips as
shown in Figure 3 to determine, whether another vehicle VEH
is moving on the same or different lane of the road as the
vehicle VEH. In a possible embodiment, the control unit 3 is
configured to generate control signals CRTL for controlling a
driving maneuver of the vehicle VEH in response to the calcu-
lated length L of the other vehicle VEH and depending on the
determined lane of the other vehicle VEH'. In a possible em-
bodiment, the generation of the control signals is performed
in real time in response to the determined lane of the other
vehicle VEH' and the calculated length L of that vehicle VEH'.
For instance, if it ig determined in real time that the other
vehicle VEH' driving in front of the vehicle VEH is changing
its current lane, for example for performing an overtaking
driving maneuver of itself, the overtaking driving maneuver
of the following vehicle VEH' can be interrupted by the con-

trol unit 3.

Figure 6 shows a flowchart of a possible exemplary embodiment

of a method for determining a length L of another vehicle
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VEH' by the vehicle length determination system of a vehicle

VEH according to the second aspect of the present invention.

In a first step S1, a first distance dl between a vehicle VEH
and a front or rear side of the other vehicle VEH' is deter-

mined.

In a second step $2, a second distance d2 between the vehicle
VEH and a vehicle component mounted to the chassis of the

other vehicle VEH' is detected.

In a further step S$3, the length L of the other vehicle VEH
is calculated automatically depending on the determined first
and second distances dl, d2. The detection of the first dis-
tance dl in step S1 and the detection of the second distance
d2 in the second step S2 can be performed by the same or dif-
ferent detection units 2 of the vehicle length determination
system 1. The calculation in step S3 of the length L of the
other vehicle VEH' can be performed by a processor of the
control unit 3 of the vehicle length determination system 1.
The length L of the other vehicle VEH is calculated in step
33 by subtracting the detected first distance dl from the de-
tected second distance d2 and by adding a standard value SV
to the calculated difference. The standard value SV can be a
configurable standard value read from a memory of the vehicle

length determination system 1.

As illustrated in Figure 7, in a further step $4, control
signals for controlling a driving maneuver of the vehicle VEH
can be generated in response to the calculated length L of
the other vehicle VEH'. The determination of the distances

dl, d2 in the first step S1 and the second step S2 of the

method can be performed continuously or triggered by a de-
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tected event. The method for determining a length L of anoth-
er vehicle VEH as illustrated in the exemplary embodiments
shown in Figures 6, 7 can be performed by a processor imple-
mented in a control unit of a driver assistance system of a
vehicle. The determination of the length L of the other vehi-

cle VEH' 1is performed in a preferred embodiment in real time.

Further embodiments of the method and system for determining

a length L of another vehicle VEH are possible.

In a possible embodiment, the determined length L of another
vehicle is forwarded by a driver assistance system DAS of the
vehicle VEH to a third vehicle. For example, in the traffic
scenario illustrated in Figure 3, the determined length L of
the vehicle VEH' in front of the vehicle VEH can be forwarded
to a third vehicle VEH" following the vehicle VEH. In a pos-—
sible exemplary embodiment, the driver assistance system DAS
of the vehicle VEH can forward the length information data of
the vehicle VEH' in front in a transmission signal to the
third following vehicle VEH" driving behind the vehicle VEH.
This signal can also include information, whether the driver
of the vehicle VEH intends to overtake the first wvehicle
VEH'. The forwarded information about the length L of the
first vehicle VEH' can be accompanied with distance infor-
mation about the current distance dl between the first vehi-
cle VEH' and the following vehicle VEH. Since the third vehi-
cle VEH" can measure its distance to the vehicle VEH and the
length of the vehicle VEH a driver assistance system DAS of
the vehicle VEH" is able to calculate the total minimum dis-
tance for an overtaking driving maneuver for overtaking both
the vehicle VEH and the first vehicle VEH' within the vehicle

group. In a typical traffic scenario, the first vehicle VEH
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igs a long truck having a high length L and driving at a rela-
tively low speed along a road followed by a group of cars
forced to follow the slow truck VEH on the same road. If the
driver of the first vehicle VEH following the truck VEH' has
no intention of surpassing the truck VEH, the driver of a
third vehicle VEH" can receive a signal from the driver as-
sistance system DAS of the vehicle VEH indicating the deter-
mined length I of the truck VEH and the distance dl between
the truck VEH and the vehicle VEH. The driver assistance
system DAS of the third vehicle VEH" can comprise a detection
unit adapted to detect the distance between the two vehicles
VEH, VEH" and the length of the vehicle VEH. By adding the
length L of the truck VEH and the following vehicle VEH as
well as adding the distances between the vehicles, the total
minimum distance for the intended overtaking driving maneuver
can be calculated by a processing unit of the third vehicle
VEH". The control unit 3 of the driver assistance system DAS
of the third vehicle VEH" can then generate control signals
CRTL for controlling the overtaking driving maneuver of the
vehicle VEH" in response to the calculated total minimum dis-
tance required for performing a safe overtaking driving ma-
neuver of the third vehicle VEH" to overtake both vehicles

VEH, VEH'.

In a still further possible embodiment of the method and sys-
tem according to the present invention, the driver of the
first vehicle VEH' of the moving vehicle group may trigger
the determination of the length L of his vehicle VEH within
the vehicle group by the driver assistance systems DAS of
following vehicles, for example by transmitting a specific
signal to the following vehicles VEH, VEH". For example, a

driver of a slow truck seeing that the road in front of the
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truck VEH' 1s free from counter traffic can indicate this by
setting a left turning light and/or waving a hand through a
side window of the truck which is detected by the driver as-

sistance system DAS of the following vehicle VEH,

Also other driving maneuvers can be supported by the vehicle
length determination system 1 according to the present inven-

tion, for example an automatic lane change of a vehicle VEH.
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CLAIMS

A vehicle length determination system (1) of a vehicle

(VEH) configured to determine a length (L) of another ve-

hicle (VEH') in the vehicle’s vicinity,

said vehicle length determination system (1) comprising:

a detection unit (2) adapted to detect a first distance
(dl) between the vehicle (VEH) and a front or rear side
of the other vehicle (VEH'), and adapted to detect a se-
cond distance (d2) between the vehicle (VEH) and a vehi-
cle component mounted to a chassis of the other wvehicle

(VEH"), and

a control unit (3) adapted to calculate the length (L) of
the other vehicle (VEH') depending on the determined

first and second distance (dl, d2).

The vehicle length determination system according to
claim 1, wherein said detection unit (2) is adapted to
detect as a second distance (d2) the distance between the

vehicle (VEH) and a side mirror component (SMC) of the

other vehicle (VEH".

The vehicle length determination system according to
claim 1 or 2, wherein said control unit (3) is adapted to
calculate the length (L) of the other vehicle (VEH') by
subtracting the detected first distance (dl) from the de-
tected second distance (d2) and adding a standard value

(SV) .
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4. The vehicle length determination system according to any
of the preceding claims 1 to 3, wherein said detection

unit (2) comprises:

a radar unit, and/or
a LIDAR unit, and/or

a camera unit.

5. The vehicle length determination system according to any
of the preceding claims 1 to 4, wherein said control unit
(3) is configured to generate control signals (CRTL) for
controlling a driving maneuver of said vehicle (VEH) in
regponge to the calculated length (L) of the other wvehi-

cle (VEH").

6. The vehicle length determination system according to any
of the preceding claims 3 to 5, wherein the standard val-
ue (SV) is a configurable standard value stored in a
memory (4) of said vehicle length determination system

(1).

7. The vehicle length determination system according to any
of the preceding claims 1 to 6, wherein the control unit
(3) is configured to determine a relative velocity (Vg)
between the vehicle (VEH) and the other wvehicle (VEH)
depending on monitored first and/or second distances (dl,

d2) detected by said detection unit (2).

8. The wvehicle length determination system according to
claim 7, wherein said control unit (3) is configured to
generate control signals (CRTL) for controlling a driving

maneuver of said vehicle (VEH) in response to the calcu-
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lated length (L) of the other vehicle (VEH') and in re-

sponse to the determined relative velocity (Vi) .

The vehicle length determination system according to any
of the preceding claims 1 to 8, wherein said control unit
(3) is adapted to determine whether the other vehicle
(VEH") is on the same or on a different lane depending on
sensor signals provided by said at least one detection

unit (2).

The vehicle length determination system according to
claim 9, wherein the control unit (3) is configured to
generate control signals (CRTL) for controlling a driving
maneuver of gaid vehicle (VEH) in response to the calcu-
lated length (L) of the other vehicle (VEH') and the de-

termined lane of the other vehicle (VEH').

A method for determining a length (L) of another vehicle
by a vehicle length determination system (1) of a vehicle

(VEH), said method comprising the steps of:

detecting (S1) a first distance (dl) between the vehicle
(VEH) and a front or rear side of the other vehicle

(VEH') ;

detecting (S52) a second distance (d2) between the vehicle
(VEH) and a vehicle component mounted to a chassis of the

other vehicle (VEH'); and

calculating (S3) the length (L) of the other vehicle

(VEH') depending on the determined first and second dis-

tances (dl, d2).
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The method according to claim 11, wherein the length (L)
of the other vehicle (VEH') is calculated by subtracting
the detected first distance (dl) from the detected second
distance (d2) and by adding a standard value (SV) to the

calculated difference.

The method according to claim 11 or 12, wherein control
signals for controlling a driving maneuver of said vehi-
cle (VEH) are generated (S4) in response to the calculat-

ed length (L) of the other vehicle (VEH').

The method according to one of the preceding claims 11 to
14, wherein the determination of the distances (dl, d2)

is performed continuously or triggered by an event.

A driver assistance system (DAS) comprising a wvehicle
length determination system (1) according to any of the

preceding claims 1 to 10.



WO 2017/080930 PCT/EP2016/076722
1/3
FIG 1
1
L
L. ._i
FIG 2
5

 [CRTL _|




WO 2017/080930

2/3

PCT/EP2016/076722

SMC~1




WO 2017/080930 PCT/EP2016/076722

3/3

FIG 5 ]

SMC—~
FIG 6 FIG 7

~ S1 ~ S1

; ;
~S2 ~ S2

; ¢
~S3 ~S3

;
~ S4




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2016/076722
A. CLASSIFICATION OF SUBJECT MATTER
INV. GO8G1l/16 B6OW30/18 GO1S13/89 GO1S13/93 GO5D1/02
GO6K9/00
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

GO8G B6OW GO1S GOSD GO6K

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

abstract; figure 1
paragraphs [0014],
[0024]

[0015],

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 20127188374 Al (TANER ANIL [DE]) 1-15
26 July 2012 (2012-07-26)
abstract; figures 1 - 3
paragraphs [0008], [0010], [0011],
[0014], [o017], [0019], [0021],
[0028], [0030], [0035] - [0039], [0041]
X DE 10 2010 046599 Al (DAIMLER AG [DE]) 1-4,6,7,
28 April 2011 (2011-04-28) 9,11,12,
14,15

[0023],

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

12 January 2017

Date of mailing of the international search report

23/01/2017

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Berland, Joachim

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2016/076722

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

JP 2008 222153 A (AISIN AW CO)
25 September 2008 (2008-09-25)

abstract

paragraphs [0009], [0010], [0017],
[0019], [0020], [0044]

US 2015/070194 Al (JO JANG HYEON [KR])
12 March 2015 (2015-03-12)

the whole document

abstract; figures 1 - 3

paragraphs [0031] - [0034], [3941] -
[0043], [0046], [0049], [0055]

US 2010/231720 Al (TUCKER MARK RICHARD
[GB] ET AL) 16 September 2010 (2010-09-16)
the whole document

EP 2 423 902 Al (SCANIA CV ABP [SE])
29 February 2012 (2012-02-29)

the whole document

’7’
12,

R

-4,6
,11,
4,15

1-15

1-15

1-15

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2016/076722
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2012188374 Al 26-07-2012 (N 102610125 A 25-07-2012
DE 102011009106 Al 26-07-2012
EP 2479077 Al 25-07-2012
US 2012188374 Al 26-07-2012
DE 102010046599 Al 28-04-2011  NONE
JP 2008222153 A 25-09-2008  NONE
US 2015070194 Al 12-03-2015 CN 104424817 A 18-03-2015
KR 20150029471 A 18-03-2015
US 2015070194 Al 12-03-2015
US 2010231720 Al 16-09-2010  EP 2191413 A2 02-06-2010
US 2010231720 Al 16-09-2010
WO 2009030892 A2 12-03-2009
EP 2423902 Al 29-02-2012  BR PI1104197 A2 22-01-2013
EP 2423902 Al 29-02-2012
SE 1050879 Al 28-02-2012

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report

